Purpose: The present study aimed evaluated the influence of exercise program on sleep quality of sedentary individuals. Methods: The study evaluated 30 subjects after resistance training session constituted by six multi-joints exercises (leg press, chest press, machine let pull down, seated machine shoulder press, crunches and machine trunk extension) three times a week for 40 days. The intensity of the effort was controlled using the follow criteria: the ideal repetitions for each set was between eight and fifteen. The Pittsburgh Sleep Quality Questionnaire (PSQI) was applied before and after training period. Results: There was a significant effect of short-term resistance training on all sub-scores of PSQI (p<0.05), except for sleep duration (p>0.05). Conclusion: The resistance training program was able to improve the sleep quality in healthy subjects. In addition, the applicability of low-cost instruments (psychometric instruments like PSQI) to evaluate health parameters, which could be strengthened by other studies.
INTRODUCTION
Circadian rhythms determine rhythmic changes in physiological and behavioral aspects, such as body temperature, cortisol levels, melatonin and growth hormone, mood, cognitive ability, and especially the sleep and wake cycle. Indeed, being awake or sleeping at different times of the day and night is not only due to a situation of fatigue or exhaustion, but rather due to the innate rhythms that determine the pattern of days and nights (1) .In general, the regulation and control of the sleep and wake cycle are attributed to the hypothalamic systems and their respective functional interactions with other structures of the central nervous system, in particular, the cerebral cortex (2, 3) . In this sense, sleep is a fundamental and cyclical process of the organism, which exerts several biological and psychological functions, for example, the energy metabolism restoration and the memory consolidation; which can be conceptualized as a reversible behavioral state, in which characteristic features such as relaxed posture, minimal movements, perceptive disengagement and increased threshold of responses to external stimuli can be observed (4-7) . Additionally, sleep consists of alternating stages that are differentiated by their EEG pattern and are classified as: NREM sleep (Non-Rapid Eye Movements) and REM sleep (Rapid Eye Movements). The NREM stage is characterized by greater stability, sleep depth or slow wave sleep, as well as the functional prevalence of parasympathetic influences associated with the low activity of sympathetic activity. In contrast, the REM stage is characterized by the great variability in sympathetic activity associated with changes in tonic parasympathetic discharge (4, 8) However, psychosocial, pharmacological, and lifestyle factors can lead to sleep disorders, which consist of disorders that can cause significant alterations in the physical, occupational, cognitive and social functioning of the individual, as well as substantially impair their quality of life (QoL) (6, 9, 10) . According to the recent International Classification of Sleep Disorders (ICSD), these disorders are identified in seven major categories that include insomnia disorders, sleep-related breathing disorders, central disorders of hypersomnia, sleep-wake disorders of the circadian rhythm, sleep-related movement disorders, parasomnias, and other sleep (11) .
In his epidemiological study conducted in the city of São Paulo, Castro et al. (2013) (12) observed a high prevalence of individuals affected by symptoms of sleep disorders, which corresponded to 32% of the evaluated sample. According to these data, (13) compared and described the prevalence of sleep complaints during three decades between 1987 and 2007 in the city of São Paulo. The authors observed that the percentage of individuals who experienced disturbances during sleep increased significantly, especially complaints related to difficulty sleeping, sleep at night and difficulty waking up. It is an aggravating fact that sleep disturbances coupled with an unhealthy lifestyle may contribute to a wide range of morbidities and possibly mortality (3, 14) . Therefore, the positive effect of physical exercise practice as a non-pharmacological strategy in relation to quality of life and sleep has been suggested, since it may contribute to the treatment and prevention of some disturbances of the sleep and wake cycle through reduction of sleep fragmentation, increased slow-wave sleep, and decreased latency (4, 5, 10, 15) . These benefits may be relevant for sedentary individuals, since physical exercise can indirectly improve sleep quality by controlling weight and acquiring healthy habits (16) . Among the possible mechanisms that lead to the improvement of sleep quality as a result of the exercises practice, it can be considered that the distribution of sleep stages is modified by physical exercise, since sleep is adjusted to the daily needs recovery of the organism; and, therefore, large proportions of deep sleep reflect a high recovery demand (17) (18) (19) . Additionally, during the NREM sleep stage, the ideal environment for anabolic functions, such as increased growth hormone secretion (GH), appears to be associated with slow wave sleep (8) . However, although studies have suggested that exercise improves sleep quality (10, 15, 17, 18) other studies (20, 21) suggest that the effects of exercise are only modest or that they point to the fact that the effects depend on whether subjects are physically trained or not. Indeed, since the divergence between the outcomes related to the effect of physical exercise on sleep and, also, that the latter is an essential element for QoL and health, it is possible that a physical exercise program may influence the sleep quality in sedentary individuals?
Thus, it is hypothesized that sleep is the main form of reestablishment of certain functions of the organism and it seems that this can act as a response to a given stimulus, that is, the performance of physical exercises, provided that performed with moderate loads (4, 8, 18, 21, 22) . Additionally, as previously mentioned, physical exercise may be relevant for sedentary individuals, through weight control and acquisition of healthy habits, which may possibly contribute indirectly to a better sleep quality. Therefore, the study aims to evaluated the influence of exercise program on sleep quality of sedentary individuals.
METHODS
The study evaluated 30 beginners in resistance training subjects (15 male and 15 female), from August of 2018 to October of 2018. The study protocol was approved by the Ethics committee (CEP) under protocol No 59891516.6.0000.5508. The study was characterized as descriptive study, where the sleep quality was evaluated in the beginning and in the ending a specific resistance training program. Follow the characteristics of the sample: weight and height pre-program (75.49 kg and 169.85 m, respectively) and post-program (74.55 kg and 169.86 m, respectively). The exclusion criteria were: subjects who practiced physical activity for a period superior of three months; subjects who didn't execute all the training sessions of the program.
Resistance training program
All the sample were submitted to follow phases: 1) initial physical evaluation (weight and height) and application of the Pittsburgh Sleep Quality Index; 2) first workout followed by physical education professional; 3) second workout followed by physical education professional; 4) nutritional orientation; 5) final physical evaluation and second application of the PSQI. The resistance training was constituted by six multi-joints exercises (leg press, chest press, machine let pull down, seated machine shoulder press, crunches and machine trunk extension), 30 seconds rest, three times a week for 40 days. After the warm up (three minutes), the Physical Education Professional learns the correctly form of the all exercises of the workout. The intensity of the effort was controlled using the follow criteria: the ideal repetitions for each set was between eight and fifteen. This way, when the subject did sixteen repetitions with a specific load (kg), this variable was increased to reduce the number of repetitions through the increasing of the intensity of the training. On the other hand, when the load was sufficient high to impair more of eight repetitions, this variable was reduced. In the second workout followed by physical education professional, it was evaluated the execution's technical of each exercise of the session and the training load (weight). It is important to affirm that this a real resistance training program in one of the biggest gym's net in Brazil. Besides that, the authors of the current research didn't manipulate the program, which turn to able to verify the real applicability of this study.
Pittsburgh Sleep Quality Index
The PSQI was created by Buysse et al. and evaluate the last month sleep quality, different from other questionnaires that evaluate just the last night. In its elaboration, the instrument was applied for different groups (group 1 -good sleepers; groups 2 and 3 -bad sleepers). The questionnaire consists in nineteen different questions self-determined and five questions answered for the partner room (just for clinical information). The nineteen questions are grouped in seven different components with scores distributed in scales from zero to three. The punctuation of the follow categories (subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disorders, use of medicines to sleep and daytime dysfunction) are summed to result in global final score from 0 to twenty-one, where high values of the global score corresponds to bad sleep quality.
Statistical analysis:
Non-parametric effect size (r) was calculated by taking the z score and dividing it by square root of the total sample size as suggested by Rosenthal (1994) (23) . Threshold values foe effect size statistics were 0.1, 0.3, 0.5 for small, medium and large effect sizes, respectively.
RESULTS
Descriptive statistics and effect sizes for the PSQI sub-scores are presented in table 1. There was a significant effect of short-term resistance training on all sub-scores of PSQI (p<0.05), except for sleep duration (p>0.05). Effect sizes for the improvements in all subjective sleep indicators were considered large.
DISCUSSION
The purpose of this study was to evaluate the influence of the regular practice of physical exercise in the sleep quality among adults.
There are several processes executed during the sleep, and these processes are very important for health maintenance, including: memory consolidation, restoration of nervous system, clearance of brain metabolites etc (24) . This way, it is safe to affirm that the sleep disturbances such as sleeping time (<6 hours or >8 hours), obstructive sleep apnea (OSA), insomnia (initiating or maintaining sleep) have a significant correlation with some metabolic diseases (diabetes, for example) (25, 26) analysed the data from thirty-six studies and the authors concluded that the risk of developing diabetes induced by sleep disturbances is equivalent of the risk induced by traditional risk factors (overweight, family history of diabetes etc).
So, it is necessary to discuss the variables that could contribute for reduction of the problems associated with sleep, including the non-pharmacological methods, where it is possible to include the regular practice of physical exercise (27) Besides that, showed that inadequate levels of sleep duration are associated with increase of overweight and obesity in adolescents (28) . Using the PSQI, Caldwell et al. (2009) (29) demonstrated that "Pilates" and "Taiji" (both exercise models that include breath control and mental concentration), executed for one semester were sufficient to improve the sleep quality in college-age subjects. The same instrument was used in the study of Reid et al. (2010) , and the data are in concordance with the anterior study. Reid et al. (2010) assessed seventeen sedentary adults aged > 55 years and found that 16 weeks of aerobic physical activity plus sleep hygiene were sufficient to increase the sleep quality too (30) . It is possible to affirm that the sleep begins parallel to the decreasing of the body temperature (31) . This way, the physical exercise would promote the increasing in body temperature, and then, would create an appropriate condition to the beginning of the sleep, since the physical exercise promotes the heat dissipation, controlled by the hypothalamus. There are two different theories that could explain the association between exercise and sleep: 1) the energy conservation and, 2) tissue restitution (30) . It is safe to affirm that the both theories have their scientific support in the homeostatic mechanisms involved in the sleep regulation, while the first one affirms that during the sleep occurs a significant reduce in metabolic rate generating a positive caloric balance. How the exercise increases the energy expenditure, the sleep is stimulated in order to generate a positive caloric balance and new vigil episode. The tissue restitution explains that the anabolic activity during the sleep is necessary after a catabolic stimulation during the vigil. Besides that, the literature is clear when affirms that the sleep provided by the exercise shows an increasing in slow-wave sleep, which is a good indicator of sleep quality (31, 32) . The study of D'Aurea et al. (2018) (33) evaluated the effects of 4-month of resistance training and stretching programmes in treatment of insomnia. The authors found that both interventions are sufficient to promote significant improvement in Insomnia Severity Index scores, PSQI global scores. On the other hand, when the polysomnography or QoL measures were evaluated, no significant differences were observed. In order to evaluate the influence of different training programmes in reducing blood pressure during sleep in hypertensive elderly patients, Bertani et al. (2018) (34) evaluated 
